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Listing of Claims ; 

This listing of claims will replace all prior versions and listing of claims in the reference application. 

1 . (original) A simulation system for generating a predicted performance for fabricated parts comprising: 

a rheotogical degradation database for storing a plurality of rheoiogical degradation data for associated 
materials; 

a mechanical degradation database for storing a plurality of mechanical degradation data for associated 

materials; 

a computer coupled to said rheoiogical degradation database and said mechanical degradation database for 
computing part performance predictions for a respective material with a predetermined geometry under 
predetermined processing conditions, partially based on said rheoiogical degradation data and said 
mechanical degradation data. 

2. (original) A simulation system in accordance with claim 1 , wherein said materials are selected from the group 
consisting Of polymer, metal and ceramic. 

3. (original) A simulation system in accordance with claim 1 . wherein said material is silicone. 

4. (original) A simulation system in accordance with claim 1 , wherein said material is magnesium. 

5. (original) A simulation system in accordance with claim 1, wherein a part geometry of an object to be 
fabricated is imported into said computer 

6. (currently amended) A simulation system in accordance with claim 1, wherein said processjnfl conditions 
include filling time, mold temperature and melt temperature. 

7 (currently amended) A simulation system in accordance with claim 5, wherein said part qeometry impo rte d 
mtn ^id computer import i ng a m o de l e ntails generating a CA D (rompnter aided design) part model of a 
three-dimensional object and discretizing the part model. 

8. (cancelled) 

9. (original) A simulation system in accordance with claim 7. wherein the three-dimensional mode! is discretized 
by enveloping the model with a finite element mesh. 
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10 (original) A simulation system in accordance with claim 9. wherein a graphics software capable of 
decompose a 3-D surface into a mesh of triangular or otherwise shaped elements, or facets, is used. 

11. (cancelled) 

12 (original) A simulation system in accordance with claim i. wherein a process window is generated by said 
computer using said mechanical degradation data and said rheological degradation data. 

13. (currently amended) A simulation system in accordance with claim 12, wherein a thinwali prediction inajnojd 
is made 

14. (currently amended) A simulation system in accordance with claim 13, wherein said computer-** compares 
said thin-wall prediction to said process window. 

15 (currently amended) A simulation system in accordance with claim 14. wherein if the predteticn fate within 
said process window, the simulation is complete and the fabricated part . part^esigfl-is acceptable. 

16 (currently amended) A simulation system in accordance with Cairn 14, wherein if said prediction falls outside 
" of said process window said m^S^P«^^ ° r ** d P r0cessin9 condittons •» unacce P teWs and 3 

TI %ritfiaH sat of input* is presented p a i d inputs nood modificati o n . 

17. (original) A simulation system in accordance with claim 13, wherein said thinwali prediction comprises a first 
filling step of size At, and a temperature step of size At T . 

18. (currently amended) A simulation system in accordance with claim 17. wherein for conductive and convective 
terms, said a time step size, At, is defined as follows: 



2a v t v > 



(Az) a A* A > where 
a is the thermal diffusivity 
Az is the mesh size in the thickness (or z) direction 
v x is the velocity in the xflow direction 
Ax is the mesh size in the x flow direction 
v y is the velocity in they flow direction 
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Ay is the mesh size in the y flow direction 

-£l4 g th o donstt y 

■ C p 1g tho cpooif i c h o ftt 

A,B>C aro tho coofficionto of tho P o wor Law viccocity m o riftl 
y -i o tho shoar rat e a ftd 
^-4c tho rooin tomporatur e . 

19. (current* amended) A simulation system In accordance with claim 17. wherein for a viscous heating term, 
said time step is represented as follows: 



where, 

Ct i s tho thormal diffue i vity 

A y- io tho moch c i zo in tho thio l tnocc (or a) d i r e ction 

v^ i o tho v el ocity in tho xf l ow diroct i on 

Ax ic tho moch ciz o In tho xf l ow dir o ct io n 

v y i o tho voloc i ty i n tho y f l ow d i roct io n 

Ay io tho moch cfco in tho yflow d i roction 

p is the density 



C R is the specific heat 

A<B f C are the coefficients of the Power Law viscosity mode! 



PAGE 6/16 * RCVD AT 1/1312005 4:25:16 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 < CSID:5183877751 * DURATION (mm-ss):04-12 



JAN 13 2005 16=33 FR GE CORPORATE R-D 



5183877751 TO 817038729306 P. 07 



AppL No. 09/705,572 

Amtft. Dated January 13, 2004 

Reply to Office action of: October 4, 2004 



y is the shear rate and 
T is the resin temperature. 

20. (original) A simulation system in accordance with claim 17. wherein a temperature is calculated and a 
pressure is calculated. 

21. (original) A simulation system in accordance with claim 20. wherein a convergence of said pressure is 
monitored. 

22. (original) A simulation system in accordance with claim 21, wherein if said pressure has converged, the 
system monitors for temperature convergence. 

23. (original) A simulation system in accordance with claim 20. wherein a convergence of said temperature is 
monitored. 

24 (currently amended) A simulation system in accordance with claim 23. wherein if the temperature has 
converged, the system monitors whether « — « temperature steps al l of tho 1omponh . r o rtn prr in_sajd 
thinwall prediction have been solved. 

25 (currently amended) A simulation system in accordance with claim 24, wherein if said set of a ll **• 
temperature steps ^«ty^i nmdhBon have not been solved, the a next temperature step is processed. 

26. (currently amended) A simulation system in accordance with daim 25. wherein if all of the temperature steps 
m ^id thinwall prediction have been solved, the system monitors whether the a mold has been filled. 

27. (original) A simulation system in accordance with claim 26, wherein if the mold has not been filled, the next 
filling step is processed. 

28. (currently amended) A simulation system in accordance with claim 26, wherein if the mold is full, the a 
pw6686 ^rtim 1 e64e-po S t-processing is done where results are written and saved to said computer. 

29. (original) A simulation system in accordance with ciaim 1. wherein said rheological degradation database is 
propagated with empirical rheological degradation data for said selected material. 

30. (currently amended) A simulation system in accordance with claim 29, wherein a portion of said rheological 
degradation database is propagated by. 

selecting a material to test; 

measuring the viscosity of said selected materiaJi 
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pre-shearing portions of said material at various shear rates; 
measuring the viscosity of said pre-sheared material; 

calculating the a viscosity ratio between said pre-sheared material and said material to detect a pre-shear 
effect on said material. 

31. (currently amended) A simulation system in accordance with claim 29, wherein a portion of said rheological 
database is generated by: 

selecting a material to test; 

measuring the viscosity of said selected material; 

heating portions of said material at various temperatures; 

measuring the viscosity of said heated portions; 

calculating [the] a viscosity ratio between said heated material and said material to detect a temperature 
effect on said material. 

32. (original) A simulation system in accordance with claim 1. wherein said mechanical degradation database is 
propagated with empirical mechanical degradation data for said selected material. 

33. (currently amended) A simulation system in accordance with claim 31 , wherein a portion of said mechanical 
degradation database is generated by: 

selecting a material to test; 

computing the local shear and temperature behavior of said selected material; 
selecting test conditions based on behavior information to cover a broad test range; 
making sample parts under the selected test conditions; 
performing Impact tests on said sample parts; and 
performing tensile tests on said sample parts. 

34. (original) A method for generating a predicated performance for a fabricated part comprising: 
importing a model; 
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Inputting a fabrication material; 
inputting processing conditions; 

importing rheological degradation data for said selected material; 

importing mechanical degradation data for said selected material; 

generating a process window; 

generating a thinwall prediction; and 

comparing said thinwall prediction to said process window, 

35. (original) A method for generating a predicated performance, in accordance with claim 34, wherein said step 
of importing a model comprises: 

generating a part model; and 

discretizing said part model. 

36. (original) A method for generating a predicated performance, in accordance with claim 34, wherein said step 
of inputting fabrication material includes: 

inputting a fill time; 

inputting a mold temperature; and 

inputting a resin melt temperature. 

37. (original) A method for generating a predicated performance, in accordance with claim 34, wherein said step 
of inputting a fabrication material is selected from the group consisting of polymer, metal and ceramic. 

38. (currently amended) A method for generating a predicated performance, in accordance with claim 34 p wherein 
said step of importing rheological degradation data for said selected material comprises: 

importing said databaco rheological degradation data from a rheological degradation database. 

39. (currently amended) A method for generating a predicated performance, in accordance with claim 38. wherein 
said rtieological database is generated by: 

selecting a material to test; 
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measuring the viscosity of said selected material; 
heating portions of said material at various temperatures; 
measuring the viscosity of said heated portions; 

calculating ti*e a^viscosity ratio between said heated material and said material to detect a temperature effect 
on said material. 

40. (cancelled) 

41. (original) A method for generating a predicated performance, in accordance with claim 34. wherein said step 
of importing mechanical degradation data for said selected material comprises: 

importing said mechanical degradation data from a mechanical degradation database, 

42. (original) A method for generating a predicated performance, in accordance with claim 41 , wherein said 
mechanical database is generated by; 

selecting a material to test 

computing the local shear and temperature behavior of said selected material 
selecting test conditions based on behavior information to cover a broad test range; 
making sample parts under the selected test conditions 
performing impact tests on said sample parts; and 
performing tensile tests on said sample parts. 

43. (original) Computer-readable media tangibly embodying a program of instructions executable by a computer 
to perform a method of generating a predicated performance for a fabricated part, the method comprising: 

importing a model; 

inputting a fabrication material; 

inputting processing conditions; 

importing Theological degradation data for said selected material; 
importing mechanical degradation data for said selected material; 
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generating a process window; 

generating a thinwall prediction; and 

comparing said thinwall prediction to said process window. 

44. (currently amended) Computer-readable media tangibly embodying a program of instructions in accordance 
wfth claim [42] & wherein said media comprise at least one of a RAM, A ROM, a disk, a CDROM, a 
DVD ROM, an ASIC and a PROM, 

45, (original) A method of generating a predicated performance for a fabricated part, the method comprising: 
means for importing a model; 

means for inputting a fabrication material; 
means for inputting processing conditions; 

means for importing rheological degradation data for said selected material; 

means for importing mechanical degradation data for said selected material; 

means for generating a process window; 

means for generating a thinwall prediction; and 

means for comparing said thEnwatl prediction to said process window. 
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